Visual processing is highly sensitive to stimulus orientation; for example, face perception is drastically worse when faces are oriented inverted vs. upright. However, stimulus orientation must be established in relation to a particular reference frame, and in most studies, several reference frames are conflated. Which reference frame(s) matter in the perception of faces? Here we describe a simple, novel method for dissociating effects of egocentric and environmental orientation on face processing. Participants performed one of two faceprocessing tasks (expression classification and recognition memory) as they lay horizontally, which served to disassociate the egocentric and environmental frames. We found large effects of egocentric orientation on performance and smaller but reliable effects of environmental orientation. In a follow-up control experiment, we ruled out the possibility that the latter could be explained by compensatory ocular counterroll. We argue that environmental orientation influences face processing, which is revealed when egocentric orientation is fixed.
Introduction
We live in a world that is highly structured by spatial regularities. For example, living organisms tend to display horizontal symmetry in their physical attributes and their movements are constrained by the directional pull of gravity. Many human behaviors are sensitive to this structure; spatial regularities can guide attention in a scene (Chun & Jiang, 1998) , facilitate responses in visual search (Kunar, Flusberg, Horowitz, & Wolfe, 2007) , and bias our interpretation of ambiguous objects (Rock, 1973) . A well-studied phenomenon in this domain is the impact of the orientation of a stimulus on our ability to perceive and remember it (Rock, 1973; Tarr, 1995) . Nowhere is the role of orientation more apparent than in face processing; across a range of perception and memory tasks, observers show markedly worse performance when faces are presented upside-down as compared to upright (face inversion effect; Collishaw & Hole, 2002; Davidenko, 2007; Goffaux & Rossion, 2007; McKone, 2004; Rhodes, Brake, & Atkinson, 1993; Thompson, 1980; Yin, 1969) , whereas sideways (90°) faces generally elicit intermediate performance (Valentine & Bruce, 1988; Jacques & Rossion, 2007 ; but see Schwaninger & Mast, 2005) .
However, understanding the role of spatial orientation in perception is complicated by the fact that stimulus orientation can be defined in relation to various different reference frames. For example, the orientation of a face may be described with respect to an observer's eyes, head, or body orientation (egocentric reference frames). At the same time, the orientation of a face may also be described with respect to the room it is located in or the directional pull of gravity (environmental reference frames). In relation to which reference frame(s) do we perceive faces?
This question is difficult to answer based on the existing literature because egocentric and environmental reference frames are usually conflated in experiments investigating orientation effects in face perception (but see Chang, Harris, & Troje, 2010; Troje, 2003; and Discussion) . Typically, participants perform face perception tasks while seated in front of a computer, where stimuli that are upright in relation to a participant's eyes and head are also upright in the environment. Although research in other
